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(54) Clamp for cylindrical object 

(57) A clamp for a cylindrical object is provided 
which is formed of fibers in the form of woven fabric 
molded in a polymeric matrix. The clamps have two free 



ends through which one or two rods extend. The com- 
pressive force exerted by the clamp can be adjusted by 
adjusting the distance between the free end. 
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1 EPO 

Description 

BACKGROUND OF THE INVENTION 

This Invention relates to a clamp for attaching a de- 
vice to a cylindrical object. More particularly, this inven- 
tion relates to a clamp for a cylindrical object which also 
can function to transfer a loading force. 

At the present time clamps for a cylindrical device 
are utilized in a wide variety of environments. For exam- 
ple, clamps are utilized on riser conduits for transporting 
crude petroleum from oil reserves beneath the sea. The 
clamps form a support for a buoyancy element which is 
attached to the conduit through the clamps in order to 
increase the overall buoyancy of the conduit and main- 
tain it in a substantially vertical submerged position. The 
buoyancy element cannot be attached directly to the 
conduit since slippage occurs between the conduit sur- 
face and the surface of the buoyancy element caused 
by the tendency of the element to float to the sea sur- 
face. The clamp presently utilized can be adjusted to 
exert a compression force about the conduit to retain 
the clamp in a stationary position on the conduit but with- 
out causing damage to the conduit as a result of exces- 
sive compressive force. The buoyancy element than 
can be permanently attached to the clamp in a manner 
to prevent slippage of the buoyancy element along the 
conduit's length. These clamps are designed for use in 
a submerged environment for extended times, up to 
about 25 years. 

At the present time, clamps for a submerged riser 
conduit carrying petroleum are formed of metal compo- 
sitions. These clamps are relatively heavy and expen- 
sive. The increased weight imposed by the metal clamp 
in the conduit must be overcome, usually by using in- 
creased volumes of the buoyancy element which also 
increases expense. The clamps are locked with a metal 
fastener or with a strap such as in formed from Kevlar 
fibers available from Dupont Corporation. 

Accordingly, it would be desirable to provide a 
clamp formed from a less dense composition then a 
metal composition. In addition, it would be desirable to 
provide such a clamp which is capable of securing a load 
bearing element. Furthermore, it would be desirable to 
provide such a clamp which can be utilized submerged 
in sea water for extended time periods. 

SUMMARY OF THE INVENTION 

The present invention provides a clamp for a cylin- 
drical object formed of a woven fiber layers molded with- 
in a shaped polymeric matrix. The clamp can be formed 
from two sections joined together, each w,th a hinge 
means at one end and a free end opposite the end joined 
by the hinge. The free ends of each section are joined 
together in a manner which permits exerting a range of 
compressive forces on the cylindrical object positioned 
within the clamp. The clamp has an interior surface with 
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the same shape as th outside surface of the cylindrical 
object. Fibers in the woven fiber layers extend in the di- 
rection about the perimeter of the cylindrical object to 
provide hoop strength in the clamp. Holes are provided 

$ in the shaped polymeric matrix to accommodate a rod 
portion of a hinge structure and a rod or rods extending 
through the free ends. When two rods are utilized, the 
free ends, they are joined together by means for adjust- 
ing the distance between the two rods thereby providing 

10 means for adjusting the compressive force by the clamp 
on the cylindrical object. Alternatively, the clamps of this 
invention can be formed of a single section, free of a 
hinged portion but having two free ends joined together 
as set forth above. 

75 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an isometric view of a clamp of this inven- 
tion. 

20 Fig. 2 is a cross-sectional view of the clamp of this 
invention positioned about a cylindrical object. 

Fig. 3 is a back view of the clamp of Fig. 2. 

Fig. 4 is a front view of the clamp of Fig. 2. 

Fig. 5 is a cross sectional view of an alterative clamp 
25 of this invention. 

Fig. 6 is a front view of the clamp of Fig. 5. 

Fig. 7 is an isometric view of a buoyancy module 
positioned about a clamp of this invention. 

Fig. 8 is an isometric view of a single molded piece 
30 clamp of this invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

The clamp of this invention is formed by molding 

35 layers of woven fibers in a polymeric material wherein 
the interior surface of the clamp has the same shape as 
the exterior surface of the cylindrical object about which 
the clamp is positioned. Fibers of the woven fiber extend 
in a direction of the perimeter of the cylindrical object to 

40 provide strength to the clamp. The clamps can be 
formed of a single molded piece or two molded sections 
joined together. For ease in molding, it is preferred that 
the clamp be formed of two molded sections. When 
formed of two molded sections, one end of each section 

45 js joined together in a hinge structure while the opposing 
free ends of each section are joined together by means 
capable of adjusting the distance between the free ends 
so that a varying compressive force can be applied by 
the clamp to the cylindrical object. When the clamp is 

50 formed of a single molded piece, the hinge section is 
eliminated but the free ends are retained. The free ends 
are joined as described above for the two section clamp. 

When a hinge is utilized in the clamp, holes are 
formed in the hinge end of the two sections to accom- 

55 modate a hinge rod. The hinge rod is adhered to the 
interior surfaces in the holes of one of the section while 
the interior surface of the hinge holes in the second sec- 
tions are free to rotate about the hinge. When the hinge 
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ends are eliminated in the single piece clamp, the single 
piece has sufficient flexibility to permit its bending with- 
out mechanical damage when the distance between the 
free ends of the clamp are adjusted to effect compres- 
sive force on the cylindrical object. 

The free ends of the clamp are joined together by 
any suitable means which permits adjusting the com- 
pressive force exerted by the clamp. Representative 
suitable means include, botts, hooks, latches orthe like. 
One suitable means includes two rods, one each ex- 
tending through holes in a free end of a clamp section. 
The rods have through-holes through which threaded 
bolts extend. Threaded nuts positioned on the threaded 
ends of the bolts can be rotated to exert force on the 
free end thereby to adjust the distance between the free 
ends. 

The hinge sections, when employed, are joined to- 
gether by a rod extending through holes in the hinge 
section of each piece. The rod is adhered to the interior 
hole surface of the hinge section of one section while 
the second section is free to rotate about the rod. 

Representative suitable woven fibers which can be 
utilized in the molded piece include graphite fibers, glass 
fibers, polyaramid fibers, e.g. Kevlar or the like. 

Suitable polymer matrices for forming the molded 
clamp include epoxy polymers, polyesters, polyvinylest- 
ers or the like. 

Referring to Fig. 1 , the clamp 10 is formed from two 
molded sections 1 2 and 1 4. The sections 1 2 and 1 4 are 
formed from woven fabric having fibers which extend in 
the direction 15 about the perimeter of the clamp 10. 
The hinge section 1 6 of section 1 0 and hinge section 1 8 
of section 1 2, each have holes in them to accommodate 
rod 20 extending the length of clamp 10. The free end 
22 of section 1 2 and free end 24 of section 1 4 also have 
holes to accommodate rods 26 and 28 respectively 
Holes are positioned through rods 26 and 28 to accom- 
modate bolts 30, 32 and 35 having nuts 36 at each end. 
The nuts 36 are rotated on the bolts 30, 32 and 34 to 
adjust the distance between the free end 22 and 24. The 
interior surface 38 contacts an exterior surface of a cy- 
lindrical object 44. The exterior surface 40 of clamp 10 
includes at least one key 42 or 43 which fits into a slot 
within an interior surface of a buoyancy element thereby 
to fix the buoyancy element on the clamp. 

Referring to Figs. 2, 3 and 4, a cylindrical object 44 
is positioned within clamp 1 0 and nuts 36 are rotated on 
bolts 30, 32 and 34. Pads 46 can be positioned between 
rods 26 and 28 and nuts 36. Each rod 26 and 28, ex- 
tends through holes in the free end of the clamp. The 
clamp 10 includes keys 42 and 43 for securing a buoy- 
ancy module having slots and positioned about the 
clamp. The section 12 has a segmented hinge section 
50 while section 14 has a segmented hinge section 52 
each having holes through which extends rod 20. Rod 
20 is adhered to the interior surface of either hinge, sec- 
tion 50 or hinge section 52 while the unadhered hinge 
section is free to rotate about rod 20. 
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Referring to Figs. 5 and 6 wherein like elements to 
elements of Figs. 2, 3 and 4 refer to the same element, 
an embodiment of this invention utilizing only one rod at 
the free ends is shown. The rod 20 is positioned as 
s shown in Fig. 2 and 4. The free ends 54 and 55 of clamp 
56 each have a section 57 or 58 having holes through 
which rod 60 extends. The extent of mutual intrusion of 
segmented sections 54 and 55 is determined by the di- 
ameter of rod 60. Rod 60 is adhered to the interior sur- 
faces of the holes in segmented sections 54 and 55. 

Referring to Fig. 7, a buoyancy element 70 is shown 
which is positioned about a clamp and a cylindrical ob- 
ject 72 as described above. The buoyancy element 70 
includes at least one slot 74 to accommodate a key 42 
or 43 of clamp 10 described above. If desired the slot 
can be positioned on the clamp 10 and the key or keys 
can be positioned on the buoyancy element 70. The 
buoyancy element can be formed of hollow resin and/or 
glass beads distributed within a polymeric matrix such 
as an epoxy matrix. 

Referring to Fig. 8, a hingeless clamp 80 of this in- 
vention is shown wherein like element to those of Fig. 1 
have the same reference numerals. The free ends 26 
and 22 are clamped together in the same manner as 
described for the embodiment of Fig. 1. The free ends 
26 and 28 can be moved toward or away from each other 
because of the inherent flexibility of the clamp 80 since 
it is not formed of a metal composition. 

While this invention has been described above with 
reference to a clamp for a buoyancy element, it is to be 
understood that the clamp of this invention can be uti- 
lized with any cylindrical object regardless of the envi- 
ronment for the cylindrical object. 



Claims 

1 . A clamp shaped to be positioned about a cylindrical 
object which comprises: 

40 

one or two generally cylindrical shaped sec- 
tions having two free ends and formed from wo- 
ven polymeric fibre layers in a solid polymeric 
matrix, 

46 and said free ends being joined by means for 

adjusting the distance between said free ends 
so as to adjust a compression force exerted by 
said clamp on a cylindrical object positioned 
within said clamp. 

so 

2. A clamp as claimed in Claim 1 formed from two sec- 
tions, said sections being joined together by a hinge 
means separate from said free ends. 

ss 3. a clamp as claimed in Claim 1 or Claim 2 wherein 
said means for adjusting the distance between said 
free ends comprises two rods wherein each of said 
rods extends through holes in one of said free ends, 
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each of said rods having at least one through hole, 
and means extending through said at least one 
through hole for adjusting the distance between 
said free ends. 

5 

4. A clamp as claimed in Claim 1 formed of one gen- 
erally cylindrical shaped section wherein said free 
ends have holes therein and wherein said means 
for adjusting the distance between said free ends 
comprises controlling a diameter of a rod extending 10 
through said holes. 

5. A clamp as claimed in Claim 2 or Claim 3 wherein 
said hinge means comprises a hinge rod extending 
though holes in each of said two sections and is 
wherein said hinge rod is secured to inside surfaces 

of holes in only one of said sections. 

6. A clamp as claimed In any one of Claims 1 to 5 
wherein said clamp has an outside surface config- 20 
ured to fit with a buoyancy element surrounding said 
clamp and to prevent said buoyancy element from 
moving relative to said clamp. 

7. A clamp as claimed in Claim 6 wherein said outside 25 
surface is configured to include at least one key el- 
ement. 

8. A clamp as claimed in Claim 6 wherein said outside 
surface is configured to include at least one slot. so 

9. A clamp as claimed in any one of Claims 6 to 8 
wherein said buoyancy element is formed from hol- 
low glass and/or resin beads distributed within a 
second polymeric matrix. 3S 

10. A clamp as claimed in any preceding claim wherein 
said polymeric matrix is an epoxy matrix. 

1 1 . A clamp as claimed in any preceding claim wherein 40 
said fibres are graphite fibres, glass fibres or pol- 
yaramid fibres. 
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